Glutamate N-methyl-D-aspartate and dopamine receptors have contrasting effects on the limbic versus the somatosensory cortex with respect to amphetamine-induced neurodegeneration.
The roles that glutamate N-methyl-D-aspartate (NMDA) and dopamine D1-like and D2-like receptors play in the cortical neurotoxicity occurring in rats exposed to multiple doses of amphetamine (AMPH) for 2 days was evaluated. Neurodegeneration in rats that did not become hyperthermic during AMPH exposure was quantified by counting isolectin B4-labeled phagocytic microglia and Fluoro-Jade (F-J)-labeled neurons in the somatosensory parietal cortex, piriform cortex and posterolateral cortical amygdaloid nucleus (PLCo). The NMDA receptor antagonist, dizocilpine (0.63 mg/kg day) blocked AMPH-induced neurodegeneration in the somatosensory cortex. However, it did not affect degeneration in the piriform cortex and PLCo indicating that limbic degeneration was not NMDA-mediated. The dopamine antagonists, eticlopride (D2/3, 0.25 mg/kg day) and SCH-23390 (D1, 0.25 mg/kg day), blocked the stereotypic behavior and neurodegeneration in the somatosensory cortex. However, eticlopride had a lesser protective effect in the limbic regions. As well, the dopamine D2/D3 agonist quinpirole (1.5 mg/kg day) protected against cortical neurodegeneration when it was given during AMPH exposure and continued until sacrifice. The dopamine D1 agonist (SKF-38393, 12.5 mg/kg day) had no significant effect on neurodegeneration. These data indicate that there are significant differences in NMDA and dopamine D2 modulation of AMPH-induced neurodegeneration in the somatosensory cortex compared to the limbic cortices, and limbic cortical degeneration is not necessarily dependent on excessive stimulation of NMDA receptors as it is in the somatosensory cortex. Although excessive dopamine receptor stimulation during amphetamine exposure may trigger the neurodegenerative processes, continued D2 stimulation after AMPH exposure is neuroprotective in the cortex.